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(54) A METHOD, AN APPARATUS AND A PROGRAM CODE FOR INDICATING A RESIDUAL LOAD

(57) There is provided a method for providing an
indication of a residual load of a mining vehicle compris-
ing a dump box, a cab and an integrated weighing sys-
tem. The method comprises weighing a residual load on
an unloaded dump box of the mining vehicle by the
integrated weighing system and comparing a weight of
the residual load to a predefined limit. Themethod further

comprises providing the indication of the weighed resi-
dual load, in response to the weight of the residual load
exceeding the predefined limit. The indication comprises
at least one of: an internal indication, which is detectable
onan interior of the cab, and anexternal indication,which
is detectable on an exterior of the cab of the mining
vehicle.
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Description

TECHNICAL FIELD

[0001] The present application relates to a method, an
apparatus and a program code stored on a computer
readable memory for indicating a residual load of a
mining vehicle.

BACKGROUND

[0002] Amining vehicle carries a load from loading site
to an unloading site. After the mining vehicle has been
unloaded somematerial may be left on a dump box of the
mining vehicle. Carrying such material back and forth
reduces amount of transferrable material and causes
productive losses.

SUMMARY

[0003] Aim is to utilize an integrated weighing system
of a mining vehicle to measure a residual load after
unloading in order to enable a residual load level to be
maintained under a predefined limit.
[0004] The present application is defined by the fea-
tures of the independent claims. Some example embodi-
ments are defined in the dependent claims.
[0005] According to a first aspect of the present appli-
cation, there is provided a method for providing an in-
dication of a residual load of a mining vehicle comprising
a dump box, a cab and an integrated weighing system.
The method comprises weighing a residual load on an
unloaded dump box of the mining vehicle by the inte-
grated weighing system, comparing a weight of the re-
sidual load to a predefined limit, and providing the indica-
tion of the weighed residual load, in response to the
weight of the residual loadexceeding thepredefined limit.
The indication comprises at least one of: an internal
indication, which is detectable on an interior of the cab,
and an external indication, which is detectable on an
exterior of the cab of the mining vehicle.
[0006] The method may comprise at least one of the
following: displaying at least one light pattern, displaying
at at least one internal display; displaying at at least one
external display; projecting using at least one projector;
and activating at least one sound source.
[0007] Themethodmay comprise offsetting the indica-
tion by one or both of: a user and a service provider of the
mining vehicle. The indication may be offset only by a
user and/or a service provider of the mining vehicle. The
method may further comprise performing at least one of
the following: an inspection of a status of the dump box, a
maintenance of the dump box for removal of the residual
material, and removal of the residual material from the
dump box.
[0008] According to a second aspect of the present
application, there is providedanapparatus for causingan
indication for a residual load of a mining vehicle, com-

prising an integrated weighing system for weighing a
residual load of an unloaded dump box of the mining
vehicle. The apparatus comprises means for comparing
a weight of the residual load to a predefined limit, means
foractivatingan indicationof theweighed residual load, in
response to the weight of the residual load exceeded the
predefined limit, wherein the means for activating the
indication comprise at least one of the following: means
for causing activation of an internal indication detectable
onan interior of acabof theminingvehicle, andmeans for
causing activation of an external indication, which is
detectable on an exterior of the cab of themining vehicle.
[0009] Themining vehiclemay compriseat least oneof
the following: at least one light source in at least one of:
the interior and the exterior of the cab of the mining
vehicle; at least one light source for displaying at least
one light pattern in at least one of: the interior and the
exterior of the cab of the mining vehicle; at least one
external display for displaying the external indication; at
least one internal display for displaying the internal in-
dication; at least one projector for projecting at least one
of: the internal and the external indication; at least one
interface for transmitting a remote indication on the
weighed residual load; and at least one activator for
activating at least one sound source.
[0010] The provided indication may further include in-
structions to at least one of the following: an inspection of
a status of the dump box, amaintenance of the dumpbox
for removal of the residual material, and removal of the
residual material from the dump box. The mining vehicle
may comprises a control system configured to perform
the method according to the first aspect. The apparatus
may comprise a computer readable memory comprising
a program code, which when executed by a processor,
causes theapparatus to perform themethodaccording to
the first aspect.
[0011] According to a third aspect of the present ap-
plication, there is provided a computer readable memory
comprising a program code, which when executed by a
processor, causes the following: receiving a weight of a
residual loadofanunloadeddumpbox froman integrated
weighing system of a mining vehicle; comparing the
weight of the residual load to a predefined limit; activating
an indication of the weighed residual load, in response to
the weight of the residual load exceeding the predefined
limit; wherein the activation causing at least one of: an
internal indication detectable on an interior of a cab of the
mining vehicle, and an external indication, which is de-
tectable on an exterior of the mining vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the following example embodiments are dis-
cussed in more detail with reference to the attached
drawings, of which:

Figure 1 illustrates, by way of an example, a mining
vehicle according to an example embodiment.
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Figure 2 illustrates, by way of an example, a mining
vehicle according to an example embodiment.

Figures 3a and 3b illustrate, by way of an example, a
display for displaying a residual load indication.

Figures 4 illustrates, by way of an example, a control
system of a mining vehicle according to an example
embodiment.

Figure 5 illustrates, by way of an example, a method
according to an example embodiment.

[0013] Figures are presented as illustrative examples
and example embodiments may not be limited solely to
the illustrated parts, but modifications may be made
under the scope as defined in the claims. Figures that
may not fully present the present application as claimed,
aim to provide better understanding on the context and
relating technical field.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0014] There is provided a residual load indication for
mining vehicle comprising an integrated weighing sys-
tem. The integrated weighing system is configured to
weigh a residual load of a dump box, after the dump
box has been unloaded. The weighing enables to detect
possible residual load in the unloaded dump box. Carry-
ing such residual load, or dead weight, takes space from
theeffective payload, and causesproductive losses. This
is avoided by making clear indications on the residual
load, when the weighed residual load exceeds a prede-
termined limit. The indications may be presented in the
interior and/or in the exterior of a cab of the mining
vehicle.
[0015] A mining vehicle can be used in a mining in-
dustry, inanundergroundor surfacemines,aquarryoran
excavation site, for example. Mining vehicles may com-
prise loadand/orhaulmachines, for example. Themining
vehicle may be suitable for loading, transporting and
unloading excavated material or other bulk material.
The mining vehicle is used for transporting excavated
material, whichmay comprise excavated or blasted rock,
rock material, bulk material, soil, or alike material from a
loading site to an unloading site. In this context, the term
"rock" is to be understoodbroadly to cover also a boulder,
rock material, crust and other relatively hard material.
[0016] An integrated weighing system, IWS, of a
mining vehicle may be used for weighing an unloaded
dump box. If weighing indicates residual load, an alarm
may be displayed in an internal display for an operator of
themining vehicle. The displayed alarmmay say that the
dump box is not empty and remind to do zeroing for the
system. Zeroing can be done by the operator after every
unloading in order to set off the alarm, which may be a
pop-up on the display. In such cases, the residual load
has tendency to grow over time. Allowing zeroing to be

done on an operator level or automatically by an IWS
algorithm may lead to cases, where zeroing is done
without checking the dump box visually. Accordingly,
the IWS shows negative load onboard of the dump
box. This may lead to carrying dead weight, reducing
productive load, and may cause misinterpretation on
functions using the data. Zeroing is implemented for
calibrating weight of an empty dump box. If any residual
weight is left and zeroing is implemented, weigh of the
empty dump box may be subtracted. This may be called
taring, or temporary calibration, which ignores a residual
load and scales the temporary calibration accordingly.
Zeroing with an empty dump box may be called perma-
nent calibration.
[0017] Figure 1 illustrates, by way of an example, a
mining vehicle according to an example embodiment.
Theminingvehicle10comprisesamotorunit 13,acab12
and a dump box 14. The cab 12 and the dump box 14 are
connected to a frameof themining vehicle, and the frame
stands on wheels 11. The mining vehicle 10 of Fig. 1
comprises a pair of front wheels and two pairs of rear
wheels. Wheels 11 comprise both drive wheels and turn-
ing wheels. The mining vehicle 10 comprises an inte-
gratedweighing system,which is configured toweigh the
dump box 14 after it has been unloaded. The result of the
weighed dump box 14 is compared to a predefined limit.
In case the result exceeds a predetermined limit, a re-
sidual load, or a dead weight, is detected and an indica-
tion on the residual load is activated. The indication may
comprise an internal indication,which is detectable on an
interior of a cab of the mining vehicle, and/or an external
indication, which is detectable on an exterior of the cab of
the mining vehicle. The weighing, comparison and acti-
vation of an indication may be performed by a control
system of the mining vehicle 10. The control systemmay
comprise an application configured to perform weighing
after unloading, comparison of the weighed value to a
predefined limit, and activation of an indication. An in-
dicator may be activated or triggered.
[0018] Fig. 1 illustrates indicators for providing a visual
indication and/ or a sound indication. The mining vehicle
comprising an internal display 15 located in the cab 12.
An indication, a visual indication,maybedisplayedon the
internal display 15. The indication may be displayed to
the user of the mining vehicle. The display 15 may
comprise a user interface for controlling the mining ve-
hicle, or at least some functions of it. The mining vehicle
10 comprises a loudspeaker 18, which may be in the cab
12, for example a part of the user interface, or outside of
the cab 12. An indication, a sound indication, maybe
played via the loudspeaker 18. A sound indication may
be detectable, or sensed, in the interior and/or exterior of
the cab 12. The mining vehicle 10 comprises light indi-
cators 16. The light indicators 16 are external of the cab
12 and detectable, or sensible, at least in the exterior of
the cab 12. The light indicators 16may comprise lights of
different colours, for example red, yellow and green. A
specific light, colour, a combination of lights, and/or a light
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pattern presented by the light indicators 16 may be used
as an indication. Indications may be performed by two or
more type of indicators and two or more indications may
be displayed simultaneously.
[0019] Figure 2 illustrates, by way of an example, a
mining vehicle according to an example embodiment.
The mining vehicle 20 comprises a cab 22 and a dump
box 24. The mining vehicle 20 comprises a power unit, a
cab 22 and a dumpbox 24. The cab 22 and the dump box
24areconnected to a frameof themining vehicle, and the
frame stands onwheels 21. Themining vehicle 20 of Fig.
2 comprises a pair of front wheels and a pair of rear
wheels. An integrated weighing system of the mining
vehicle 20 is configured to weigh an unloaded dump
box 24.
[0020] The result of the weighed dump box 24 is com-
pared to a predefined limit. In case the result exceeds a
predetermined limit, a residual load 203, or a dead
weight, is detected and an indication on the residual load
203 is activated. The indicationmay comprise an internal
indication, which is detectable on an interior of the cab 22
and/or an external indication, which is detectable on an
exterior of the cab 22. The weighing, comparison and
activation of an indication may be performed by a control
system of the mining vehicle 20, which may activate or
trigger an indicator.
[0021] Fig. 2 illustrates indicators for providing a visual
indication and/ or a sound indication. The mining vehicle
20 comprises an external display 25. The mining vehicle
20 comprises a light indicator 26 external to the cab 22.
There may be one or more light indicators 26, which may
display different colours or light patterns, for example.
The mining vehicle comprises a projector 27, which
enables to project an indication on any desired projecting
screen. An enlarged or a remote indication may be pro-
jected via the projector 27. The mining vehicle 20 com-
prises an external loudspeaker 28, which may play a
sound indication. The sound indication may be detect-
able, or sensed, in the interior and/or exterior of the cab
22. The mining vehicle 20 comprises a light indicator 29
ona roof of the cab22.An indication, a visual indicationor
a sound indication, may be displayed to exterior of the
cab 22 using the external display 25, one or more light
indicators 26, a projector 27, an external loudspeaker 28,
and/or a light indicator 29. External indications, which are
detectable exterior to themining vehicle, enable to inform
about residual load outside of the mining vehicle. For
example, a loader of the mining vehicle is informed of a
residual load, and thus able to adjust loading accordingly.
[0022] A dump box may comprise compartments in-
stead of a regular box-like structure, for example due to
structure of a mining vehicle, and maximising intake
volume of the dump box. The lowest floor of the dump
box is typically uneven including a compartment lower
than the main floor surface. Therefore, some residual
load (203 in Fig. 2) may be left to the dump box after
unloading. A compact, dense soil may condense in the
dump box. Also rocks of different weight, shape and

volumemaypushed in thedumpbox.Whena full payload
is loaded and transported on a residual load, the residual
loadmay get further stuck in the dump box, and harder to
remove. Removal of the residual loadmay require notch-
ing or exploding. A dumpboxmay be damaged or broken
apart during removal. Removal of the residual load may
require use of forces, which may reduce lifetime of a
dump box.
[0023] The indicators25, 26, 27, 28, 29of Fig. 2maybe
used in any combination with the indicators 15, 16, 18 of
the Fig. 1. Any of the indicators may be placed inside of
the cab and/or outside of the cab of themining vehicle. In
addition, the mining vehicle may comprise an interface
via which an indication is transmitted to a remote device.
For example, a log of themining vehiclemay be updated.
This enables monitoring and controlling the mining ve-
hicle, which may be appreciated in production sensitive
areas. The log information enables to collect data on
indications of residual load, and to enhance processes
based on the log information. For example, limit prede-
finition, selection of mining vehicles, maintenance inter-
vals, and other decisionsmay be based at least partly on
data collected on the indications.
[0024] The indicators, which are configured to indicate
a residual load, are activated to display the indication in
response toweightof anunloadeddumpboxexceedinga
predefined limit. The predefined limit may be determined
by a user, an owner, a maintenance, and/or a service
provider of the mining vehicle. The limit may be prede-
fined based on at least one of: a used mining vehicle,
structure of a dump box, transported material, working
site, or alike. This enables the user, the owner, the
maintenance and/or the service provider to predefine a
limit, upon which an indication of a residual load is acti-
vated. In addition, actions may be required for offsetting
theoneormoreactivated indication. The user, the owner,
the maintenance and/or the service provider may be the
ones, or the only ones, to be able to offset the activated
indication. This avoids ignorance of the indication by
other parties. For example, a driver may not just offset
an indication and continue working.
[0025] Internal indications enable the user of the
mining vehicle to be informed. The user may get visual
informationonadisplayor via lights, andsound indication
from a loudspeaker. Displayed indication may comprise,
for example, an alarm, a text, an image of a residual load,
an amount of a residual load, a predefined limit. Colours
or blinking lights may be used for displaying the indica-
tion. In addition, instructions for further steps may be
displayed.The instructionsmayguide theuser toarrange
correcting steps to be made before continuing an on-
going work with the mining vehicle. The instructions may
comprise one or more of: an inspection of a status of the
dump box, amaintenance of the dump box for removal of
the residualmaterial, and removal of the residualmaterial
from the dump box. Inspection, maintenance and/or re-
moval may be done by a third party, for example by a
dedicated service provider. The indication may be offset
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by the dedicated party, or it may be offset in response to
the instructions being performed. After at least some
corrective actions have been accomplished, the weigh-
ing and comparison for a residual load may be imple-
mented again. The indicationsmay be offset in response
to detecting no residual load based on the weighing and
comparison.
[0026] External indications enable parties being exter-
nal of the mining vehicle to be informed. For example, a
loader of themining vehicle is informedof a residual load.
Then also the loader is aware of the situation which may
lead to overloading the dump box and/or to reduced
efficiency in production, for example due to carrying dead
weight of the residual load, unless control of weight
and/or corrective actions are made. External indications
enable informing at the site, among other parties, that
effectiveness of the mining vehicle is reduced due to
detected residual load. Thismay be responded by direct-
ing the mining vehicle with the detected residual load to
service /maintenance, by replacing themining vehicle by
another vehicle, by making an inspection, by informing
others or by arranging another mining vehicle for the job,
for example.
[0027] An example of a mining vehicle is a dumper,
which may be loaded using a loading equipment or a
loader comprising a bucket attached to a boom. A loader
maybeawheel loader, anexcavator, or comprisea silo or
a conveyor belt. Themining vehiclemaybe automatically
operated. Such mining vehicle may be an unmanned
vehicle, for example remotely monitored and/or con-
trolled from a control room, or a manned vehicle, such
as a vehicle operated by an operator in a cabin of the
vehicle. Mining vehicles may be configured to perform at
least some tasks autonomously. For example, an auto-
mated mining loader may be configured to perform an
autonomous loadandhaul procedure comprising loading
a bucket, driving from a loading site to an unloading site,
unloading the bucket, and returning from the unloading
site to the loading site. Indications of the residual load
may be automatically transmitted to a loader and/or
detectedby the loader.The loadermaycomprisesensors
for detecting indications, and/or an interface for receiving
indications on detected residual load. The loader may
comprise an application for adjusting its working in re-
sponse to a detected indication on the residual load. For
example, the loader may stop loading before the indica-
tion is offset and/or the loader is informed accordingly.
[0028] An integrated weighing system, IWS, of a
mining vehicle has capability to measure and evaluate
whether a mining vehicle has residual material, so called
carry back, left in its dump box after unloading. A sepa-
rate detection function may be integrated to an IWS. The
detection function enables informing both operators of a
mining vehicle and a loader about a growing residual
material load onboard. The detection function is config-
ured to detect growing load from a zeroed load level and
to activate indicators accordingly. In order to prevent an
operator of the mining vehicle to just hide an alarm or a

warning of a residual load on an internal display, zeroing
function may be enabled only a maintenance level, after
the dump box has been visually checked. Offsetting an
indication may require maintenance or service level ac-
tions or personnel. The detection function is separate
fromanormal IWSroutine.Thedetection functionmaybe
integrated to any kind of IWS running in amining vehicle,
to older versions and newer versions of the applications.
No additional physical components may be needed for
thedetection function.Thedetection functionmayenable
preventingmining vehicles to carry deadweight backand
forth. The detection function may enable preventing just
zeroing IWS, and thereby showing data on negative load
onboard the dump box, causing misinterpretation on
functions, which utilize the data.
[0029] Figs. 3a and 3b illustrate, byway of an example,
a display configured to indicate a residual load. Fig. 3a
illustrates a screen 30 of a display showing an indication
of a detected residual load. A screen 30 comprises an
image 31of amining vehicle including residual load on its
dump box. Visual presentation on a dump box indicator
may be presented on a main view of the screen. A
separate warning label 32 may be displayed on top of
the weighing indicator. The screen 30 shows a warning
label 32 comprising a written notification that the dump
box is not empty. The view comprises a weighing indica-
tion 33, and information 34 on the detected weighing, for
example a load point number and a predefined limit. The
information 34 may include determined counters show-
ing total amountof loadsand theirweight and/or thesame
for the specific load point. Alternatively or in addition, the
display 30 may comprise information on other indica-
tions. For example, a light on an image of the mining
vehicle 31 side may be blinking simultaneously with an
external light indicator. Or a sound indication figure may
be displayed on an image of the mining vehicle 31 si-
multaneously with an internal and/or external sound in-
dicator. Blinking, colours, like yellow or red, and other
features may be utilized in a display in order to get
attention. For example, the weighing result may be high-
lighted in yellow. Fig. 3a may illustrate screen 30 of an
internal display. It is possible to display the screen 30 on
the internal display and on an external display. Alterna-
tively, the external display may simultaneously display
selected information, for example the warning label 32
and the weighing indication 33. In addition or alterna-
tively, a sound and/or light indications may be played
simultaneously. Sound may comprise a sound pattern,
which may be synchronized with a light pattern to be
played. For example, a blinking using one or more lights
may be activated as an indication of a residual load
exceeding a predefined limit. The mining vehicle may
comprise external traffic lights for informing a loader of a
loading state. An existing green light may be configured
to blink in order to form an indication of a residual load.
[0030] Fig. 3b illustrates an example embodiment of a
screen of a display showing a weighing system zeroing
on its upper bar 301. A right bar 303 of the screen shows
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phases of the weighing system zeroing. A lowest bar 304
of the screen shows options to cancel and to continue to
the next phase. Main screen 302 of the screen shows
ongoing phase of the weighing system. Themain screen
302 shows ongoing phase one, being ’Empty Box’, and
instructions for the phase. In Fig. 3b a top view figure of
the mining vehicle is displayed with instructions to check
that the box is empty. It is allowed to raise adumpboxand
to lower it back again in order to aid a visual check. After
this the weighing and comparison may be implemented
again, in order to detectwhether there still exist a residual
load exceeding a predefined limit or not. As the right bar
303 of the screen shows, IWS zeroing process is set as a
secondphase, to be doneafter performing the first phase
of empty box. In theweigh systemzeroing secondphase,
zeroing may be allowed to be done on maintenance or
service level only. Zeroing phase may prerequisites vi-
sual check and/or emptying the dump box. Weighing
system zeroing may enable to prevent the operator of
the mining vehicle to just ignore an alarm of a residual
load.
[0031] Fig. 4 illustrates, bywayofanexample, a control
system of a mining vehicle. The control system 40 com-
prises a processor 41 and a memory 42, configured to
control at least some functions and actuators of the
mining vehicle. In some example embodiments, the con-
trol system 40 comprises an integrated weight system,
IWS, 44 configured to control at least weighing an un-
loaded dump box of the mining vehicle. The weighing
may be triggered in response to the dump box being
unloaded.Theunloadingmaybecontrolledby thecontrol
system 40, or by another control system of the mining
vehicle. The control system 40may comprise an applica-
tion 43 configured to compare theweight of the unloaded
dump box to a predefined limit, and to activate an indica-
tion upon a detection that the weight of the unloaded
dump box exceeds the predefined limit. The application
43may be a separate application stored in amemory 42,
in amemoryof amining vehicle, or theapplication43may
be part of the IWS 44. The application 43 may be con-
figured to communicatewith control system of themining
vehicle and with IWS, for example over an interface. The
application 43 may comprise a detection function, which
is configured to use an automatedweighing routine of the
IWS 33 and to check that an empty dump box load level
stays under a predefined limit. The application 43may be
integrated to the IWS 44. The detection function may be
configured to arrange an indication to be activated upon
detecting an empty box load level exceeding the prede-
fined limit. The processor 41 may be configured to acti-
vate an indication. The processor 41 may be configured
to activate at least one ormore indicators of: a display 46,
a loudspeaker 47, one or more lights 48, a projector 49,
and an interface 45. Any of the indicators may be placed
inside or outside of a cab of themining vehicle. Any of the
indicators may provide an indication, which is detectable
in interior and/or in exterior of the cab of the mining
vehicle.

[0032] The processor 41 may comprise a single or a
multi-core processor. There may be more than one pro-
cessor. Theprocessormay comprise at least application-
specific integrated circuit, ASIC, and/or at least one field-
programmable gate array, FPGA. The processor may be
configured to perform actions at least in part by computer
instructions, which may be stored in a memory 42. The
memory 42 may comprise a random-access memory
and/or a permanent memory. The memory 42 is at least
in part accessible to the processor 41. The memory 42
may be at least in part comprised in the processor 41,
and/or external to the control system 40, but accessible
by it. The memory 42 may be a non-transitory computer
readable medium comprising a computer program code
including computer instructions that the processor 41 is
configured to execute.
[0033] An integratedweighing system, IWS44,maybe
integrated to theminingvehicle.The IWS44 is configured
toweigh an empty or an unloaded dumpbox. The IWS44
may be based on sensing weight of the dump box at at
least one measurement point in a frame of the mining
vehicle, or at least onemeasurement point in a lift cylinder
of themining vehicle. Theweight of the dumpboxmay be
realized by measuring pressure in the lift cylinders of the
dump box, or by measuring a load exerted on tipping
hinges of the dump box. The IWS 44 may utilize a strain
gauge, or at least one load cell. The IWS 44 is an
integrated part of the mining vehicle. An indication in
accordance to example embodiments may be employed
to any existing mining vehicle including an IWS. The
controller 41 may be configured to instruct the IWS 44
to weigh a dump box after it has been unloaded. The
result of theweighingmaybe submitted to theapplication
43 for comparison with a predefined limit, which may be
stored in the memory 42. In response to the weigh
detected to exceed the predefined limit, the processor
41 is configured to activate an indicator. The control
system 40 may comprise an activator, for example a
triggering circuit, which is configured to activate an in-
dicator. Indicators are configured to display/play indica-
tions. The indicators may comprise an interface 45, via
which the indication is configured to be transmitted to a
remote device. The controller system40or the processor
41may be configured to activate a display 46 to display a
visible indication. The displaymay be internal or external
to the cab of themining vehicle. The controller system 40
or the processor 41 may be configured activate a loud-
speaker 47 to play a sound indication. The controller
system 40 or the processor 41 may be configured to
activate one or more lights 48 to display a selected light
or a light pattern as an indication. The controller system
40 or the processor 41 may be configured to activate a
projector 49 to project a visual indication.
[0034] The mining vehicle may comprise at least one
wireless data transfer unit, which may be connected to
the controller system 40. The controller system 40 may
be configured to control the data transfer unit to establish
a data transmission connection to another (second) con-
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trol system external to the mining vehicle, via an under-
lying wireless connection. The data transfer unit may be
connected to a communications system of the worksite,
such as a wireless access system comprising a wireless
local area network (WLAN) and/or a cellular communica-
tions network, for example, 4G, 5G, 6G or another gen-
eration cellular network.
[0035] The control system 40 may comprise or be
connected to a further network(s) and/or data processing
system(s), such aworksitemanagement system, a cloud
service, a data analytics device/system, an intermediate
communications network, such as the internet, etc. The
system may comprise or be connected to further de-
vice(s) or control unit(s), such as a handheld user unit,
a vehicle unit, a worksite management device/system, a
remote control and/or monitoring device/system, data
analytics device/system, sensor system/device, etc.
[0036] A control system 40may be configured to man-
age at least some operations at the worksite. The control
system 40 may be configured to provide a user interface
for an operator to remotely monitor and, when needed,
control automatic operation of themining vehicles and/or
assign work orders for a fleet of vehicles. For example,
the control system 40 device may be configured to in-
struct a mining vehicle to repeatedly perform an auton-
omous loading and hauling cycle, and update and/or
monitor such work order performance and status. Thus,
theminingvehicle 10,20maybeunmanned, and theuser
interface may be remote from the mining vehicle. The
mining vehicle 10, 20 may be remotely monitored or
controlled by an operator in proximity to the mining ve-
hicle, or in control room at the worksite or even long
distance away from the worksite via communications
network(s).
[0037] According to an example embodiment, a com-
puter readable memory 42 comprises a program code,
which when executed by a processor 41, causes receiv-
ingaweight of a residual loadofadumpeddumpbox from
an integrated weighing system 44 of a mining vehicle. It
further causes comparing the weight of the residual load
to a predefined limit, and activating an indication of the
weighed residual load, in response to the weight of the
residual load exceeding the predefined limit. The activa-
tion causing at least one of: an internal indication detect-
able on an interior of a cab of the mining vehicle, and an
external indication, which is detectable on an exterior of
the mining vehicle.
[0038] Fig. 5 illustrates, by way of an example, ameth-
od according to an example embodiment. The method
being for providing an indication of a residual load of a
mining vehicle comprising a dump box, a cab and an
integrated weighing system. The method comprises
weighing, at a phase 501, a residual load on an unloaded
dump box of the mining vehicle by the integrated weigh-
ing system. Themethod further comprises comparing, at
a phase 502, aweight of the residual load to a predefined
limit. The method comprising providing, at a phase 503,
the indication of theweighed residual load, in response to

the weight of the residual load exceeding the predefined
limit. The indication comprises at least one of: an internal
indication, which is detectable on an interior of the cab,
and an external indication, which is detectable on an
exterior of the cab of the mining vehicle.
[0039] Amethod of Fig. 5 may comprise transmitting a
remote indication via an interface, optionally to a data-
base, which is accessible by an owner, a service provider
and/or a maintenance of the mining vehicle. A user may
be configured to access the same or less details than the
owner, the service provider and/or the maintenance of
the mining vehicle. The method may comprise providing
at least oneof the internal and theexternal indicationbyat
least one of the following: displaying at least one light
pattern; displaying at at least one internal display; dis-
playingatat least oneexternal display; projectingusingat
least one projector; and activating at least one sound
source. The method may comprise offsetting the indica-
tion by, or only by, at least one of: a user, an owner, a
service provider, or a maintenance of the mining vehicle.
Rights for offsetting, may be limited to certain parties or
user levels, for examplebysettingaccess limitations.The
method may further comprise performing at least one of
the following: an inspection of a status of the dump box, a
maintenance of the dump box for removal of the residual
material, and removal of the residual material from the
dump box.
[0040] A mining vehicle may include computer read-
able memory comprising a program code, which when
executed by a processor, causes the mining vehicle to
perform the method described with Fig. 5.
[0041] The previous description and figures a detec-
tion functionality is integrated to an IWS of a mining
vehicle. No additional physical components may be
needed. By weighing an unloaded dump box and com-
paring it to a predefined limit, a residual load is detected
and indicated. Indications may be offset only after cor-
rective measures have been accomplished. For exam-
ple, after a dump box has been visually checked and/or
emptied. This enables avoiding carrying dead weight,
and at the samemaintaining volume of an effective load.
In addition, zeroing of a weight level of a dump box is
enabled after the corrective measures, and thereby
maintained at a correct level, below the predefined limit.
[0042] It is to be understood that the example embodi-
ments of the present application disclosed are not limited
to the particular structures, process steps, or materials
disclosed herein, but are extended to equivalents thereof
as would be recognized by those ordinarily skilled in the
relevant arts. It should also be understood that terminol-
ogy employed herein is used for the purpose of describ-
ing particular example embodiments only and is not
intended to be limiting.
[0043] The described features, structures, or charac-
teristics may be combined in any suitable manner in one
or more example embodiments. In the previous descrip-
tion, numerous specific details are provided, such as
examples of structures, lengths, widths, shapes, etc.,

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 575 423 A1 14

to provide a thorough understanding of example embodi-
ments of the present application. One skilled in the re-
levant art will recognize, however, that the present ap-
plication can be practiced without one or more of the
specific details, or with other methods, components,
materials, etc. In other instances, well-known structures,
materials, or operations are not shown or described in
detail to avoid obscuring aspects of the present applica-
tion.
[0044] While the forgoing examples are illustrative of
the principles of the present application in one or more
particular applications, it will be apparent to those of
ordinary skill in the art that numerous modifications in
form, usage and details of implementation can be made
without the exercise of inventive faculty, and without
departing from the principles and concepts of the present
application.Accordingly, it is not intended that thepresent
application be limited, except as by the claims set forth
below.
[0045] The verbs "to comprise" and "to include" are
used in this document as open limitations that neither
exclude nor require the existence of also un-recited
features. The features recited in depending claims are
mutually freely combinable unless otherwise explicitly
stated. Furthermore, it is to be understood that the use
of "a" or "an", i.e. a singular form, throughout this docu-
ment does not exclude a plurality.

Claims

1. A method for providing an indication of a residual
load of a mining vehicle comprising a dump box, a
cab and an integrated weighing system, the method
comprising:

- weighing a residual load on an unloaded dump
box of the mining vehicle by the integrated
weighing system,
- comparing a weight of the residual load to a
predefined limit,
- providing the indication of theweighed residual
load, in response to the weight of the residual
load exceeding the predefined limit,
- wherein the indication comprises at least one
of: an internal indication, which is detectable on
an interior of the cab, and an external indication,
which is detectable on an exterior of the cab of
the mining vehicle.

2. A method according to claim 1, wherein the inte-
grated weighing system comprises at least one of:

a. at least one measurement point in a frame of
the mining vehicle, .
b. at least one measurement point in a lift cylin-
der of the mining vehicle,
c. at least one strain gauge, and

d. at least one load cell.

3. A method according to any of the previous claims,
wherein the residual load comprises a residual ma-
terial maintained in the dump box after unloading the
dump box.

4. A method according to any of the previous claims,
wherein the indication further comprises transmitting
a remote indication via an interface, optionally to a
database, which is accessible by an owner of the
mining vehicle.

5. A method according to any of the previous claims,
wherein the predefined limit is defined by a user or a
service provider of the mining vehicle.

6. A method according to any of the previous claims,
wherein the indication comprises at least one or
moreof the following: a light indication, a light pattern
indication, a sound indication, a visible indication,
and a sensible indication.

7. A method according to any of the previous claims,
comprising providing at least one of the internal
indication and the external indication by at least
one of the following:

- displaying at least one light pattern;
- displaying at at least one internal display;
- displaying at at least one external display;
- projecting using at least one projector;
- ; and
- activating at least one sound source.

8. A method according to any of the previous claims,
comprising offsetting the indication by one or both of:
a user and a service provider of the mining vehicle.

9. A method according to any of the previous claims,
further comprising performing at least one of the
following: an inspection of a status of the dump
box, a maintenance of the dump box for removal
of the residual material, and removal of the residual
material from the dump box.

10. A method according to any of the previous claims,
comprising enabling offsetting the indication in re-
sponse to at least one of the following: performed
inspection of a status of the dump box, maintenance
of the dump box for removal of the residual material,
and removal of the residual material from the dump
box.

11. An apparatus for causing an indication for a residual
load of a mining vehicle, comprising

- an integrated weighing system for weighing a
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residual load of an unloaded dump box of the
mining vehicle,
- means for comparing a weight of the residual
load to a predefined limit,
- means for activating an indication of the
weighed residual load, in response to theweight
of the residual load exceeded the predefined
limit,
- wherein the means for activating the indication
comprises at least one of the following: means
for causing activation of an internal indication
detectable on an interior of a cab of the mining
vehicle, and means for causing activation of an
external indication, which is detectable on an
exterior of the cab of the mining vehicle.

12. An apparatus according to claim 11, wherein the
mining vehicle comprises at least one of the follow-
ing:

- at least one light source in at least one of: the
interior and the exterior of the cab of the mining
vehicle;
- at least one light source for displaying at least
one light pattern in at least one of: the interior
and the exterior of the cab of the mining vehicle;
- at least one external display for displaying the
external indication;
- at least one internal display for displaying the
internal indication;
- at least one projector for projecting at least one
of: the internal and the external indication;
- at least one interface for transmitting a remote
indication on the weighed residual load; and
- at least one activator for activating at least one
sound source.

13. An apparatus according to any of the previous
claims, 11‑12, comprising means for offsetting the
provided indication, which are accessible by one or
both of: a user and a service provider of the mining
vehicle.

14. Anapparatusaccording to anyof theprevious claims
11‑13, wherein the provided indication includes in-
structions to at least one of the following: an inspec-
tion of a status of the dumpbox, amaintenanceof the
dump box for removal of the residual material, and
removal of the residual material from the dump box.

15. Anapparatusaccording to anyof theprevious claims
11‑14, wherein the apparatus comprises means for
offsetting the provided indication in response to at
least one of the following: performed inspection of a
status of the dump box, maintenance of the dump
box for removal of the residualmaterial, and removal
of the residual material from the dump box.

16. Anapparatusaccording to anyof theprevious claims
11‑15, wherein the mining vehicle comprises a con-
trol system configured to perform any one of the
method according to any of claims 1‑10.

17. Anapparatusaccording to anyof theprevious claims
11‑16, comprising a computer readable memory
comprising a program code, which when executed
by a processor, causes the apparatus to perform the
method according to any of claims 1‑10.

18. A computer readablememory comprising a program
code, which when executed by a processor, causes
the following:

- receiving a weight of a residual load of an
unloadeddumpbox froman integratedweighing
system of a mining vehicle,
- comparing the weight of the residual load to a
predefined limit,
- activating an indication of the weighed residual
load, in response to the weight of the residual
load exceeding the predefined limit, the activa-
tion causingat least oneof: an internal indication
detectable on an interior of a cab of the mining
vehicle, and an external indication, which is
detectable on an exterior of the mining vehicle.
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